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AUTHOR IMANOV S.H.
TITLE On the determination of the characteristic exponents of a linear

system of differential equations with eriodic coefficients.
PERIODICAL Doklady Akad.Nauk 109, 1102-1105 (1956§
reviewed 1/1957

Let be given the systen

(1) %1; = (4 +pE(8, r\))x.

Here x = (11,...,xn); A~ "351" (3,i=1,...,10), 844 constantsj F(t,/n) - nfji“

(j,i-1,...,n), fji continuous functions being 2% -periodic in ¢, which are
analytic in )Afor 0~<\f«| <}A*. Let the equation

(2) a4 - Enl=o

have k <n roots which are eitner equal 7\1 or differ from 7\1 by * N'V:T,

N integral. Let the system

(3) &L (-

admit m&Xk solution groups
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Doklady Akad.Nauk 109, 1102-1105 (1956) CARD 2/3 PG - 501

xsi) -y s xéi) - rfit +\p§.2),....

Vit

(1) (V4-1) (V4) \B
ey x\'i -‘fim-{-... +\01 t+t.Pi (fi -‘pz),
where L( are periodic vectors with period 2™ and Vv, are integers which

satisfy the condition v, + V, + «c. +V = k. Let 'q3 (j=1y...,m) be
linearly independent periodic solutions of the system conjugated to (3).
Then

(6) €

(‘fi 'VJ) -0 ( '1’“'191'13 1,3=1,2,...,m)
and
(‘-(i’ \rj) - Sij‘

The characteristic exponent, which for P 0 changes to the root )\1, be
7, +u((r) (¢ (0) = O). Putting

01549510007-9
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Doklady dkad.Nauk 109, 1102-1105 (1956) CARD 3/3 PG - 501
a8
1
biJ 7 321 fw(t,o)qlﬁ,‘j '{Jai dt
’ -

o
—> A Vea
B'lbijl ’ q-{u peres & }’ ¢ = {?51"""psn} ’
then the theorem holds: If B / 0, then the analytic form of the function

(M) and the first terms of its series development in terms of integral
or broken powers of /V\ agree with the roots of the equation

[pnB - 5 &| = o.

From the proof of the theorem the author obtains a further assertion: If
Vy = \?2 = 00 =™ Vm = 1, then to a simple root 0(1 of the equation
|B - B | = 0 there corresponds a characteristic exponent A= R1+ /AAN1+/A2(...),

being analytic with respect to ’4..

INSTITUTIONR: Public University, Ural.
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AUTHOR: Shimgroy,.3.1. (iverdlovsk) 4¢-21-2-12/22
TITLE: Oscillations of Juasi-lLinear 3ystens 7ith a2 Mn-Analrytic

Charaecteristic of the Non-Linearity (Loletaniya kvazilineynykh
sistem s neanaliticheskoy khezrakteristikoy nelineynosti)

PERIODICAL: Prikladnaya latenatika i Yekhanika, 1957, Vol 21, Nr 2,
pp 244-252 (US3R)

ABSTRACT: The author considers the system

dx
8 . =
(1)-5¥— =8 X+ ees + B X +/hF8(t,x1,...,xn/ ) (s=1,..,n),
where acs are constants, Fs are continucus and periodic
functions in t (period 27 ) and continuous functions of x,

x&G end v, < ,v‘. “he F satisfy the conditions of

Cauchy-Lipschitz with respect to x.

In earlier papers, Kelkin ‘Ref 2' and the author rRef 47 rave
determined the periodic solutions of (1) for the case of re-
sonance if the conditions for the existence of 2 unique
periodic solution were satisfied. In the present paper =

Card 1/2

& .
lr'c
7
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Oscillations of juasi-Linear Systems With a Jor. 40-21-2-12/22
Analytic Characteristic of the Non-Linearity

rmethod for the determination of the periodic solution of (1)
is propcsed being independent of this condition. The author
establishes necessary and sufficient corditions that (1) has
a periodic solution which for " = 0 goes over to one of the
periodic solutions of the g2nerating system. The knowledge

of the generzi solution of (1) in the neishborhood of the

Periodic solution of the generating system is not necessary;

meters has to bhe determined. For the solution of the auxiliary
system an approximate methcd is given. In some cases the ob-
tained epproximatinns are sufficient to prove the existence

of the periodic solution of (1), and with the aid of these
approximetions one may obtain an approximation for these

periodic solutions of (1). There are 4 references, 3 of which
are Soviet, and 1 Anerican.

SUBMITTED: January 5, 1955
AVAILABLE: Library of Congress

1. Cauchy fmotions—dpplications 2, Lipschita functiens
Card 2/2 ~~&pplicatiens

APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001549510007-9



"APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001549510007-9

AUTHOR:
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TITLE:

PERIODICAL:

ABSTRACT:
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Shimanov, S.N. SOV/140-58-4-29/30
IR A

IO T RS
On Almost-Periodic Solutions of Inhomogeneous Linesr Differential

Equations With Retardation (O pochti-periodicheskikh reshaniysakh
neodnorodnykh lineynykh differentsialinykh uravneniy s za&
pazdyvaniyen)

Izvestiya vysshikh uchebnykh zavedeniy.Matematika, 1958, Nr 4,
pp 270-274 (USSR)

The author considers the system

_d_x_(_(tl_t‘_t;_)_ - ax(t+T) + vx(t) + £(t),
where x is a vector, a and b are constant matrices, £{¢) -{?1(t)y

fz(t),,ﬁ,fn(t)} is 8 vector with almost periodic components to

. i’,
which there correspond the Fourier expansions [ (t) -Zd‘v e/,
4

>
Theorem: If the roots 7’~k of the equation A(‘A)E‘ae‘?‘» ETN snl- 0
satisfy the condition Re A <-2% <0 (ot =const >0) and if £.(t),
fs(t) are almost periodic, then it holds: 1) (1) bas one arnd only

one almest periodic solution
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On Almost-Periodic Solutions of Inhomogeneous Linear SOV/?40w58»4~29/}0
Differential Equations With Retardation

y Gk(vi) w1t o
) %k{ Talvi) %ve &=ty n),

where A

~

g 8Te the algebraic complements of Lo 2) K*(t < AN,
where M is the upper boundary of fj and '5 on (-oc, ‘) and
A = const. depending only on a,b, 7 and not depending on le')o

There are 3 references, 1 of which is Sovietr, 1 Panigh,

and
1 Italian.

ASSOCIATIONeral’skiy go3udarstivennyy universitet imen:i AM.Gor'koge
(Ural State University imen: A.M. Gor'kiy)

SUBMITTED; January 31, 1958

APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001549510007-9



"APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001549510007-9

3 TR T L R TR R S

AUTHORs -~
TITLE:

PERIODICALs

ABSTRACT:

Card 1/3

TR b A e R S B I B P AL RN A L O e L ) : . B

Shimanov, S.N. (Sverdlovsk) S0V/40-22-3-11/21

On the Determination of the Characteristic Exponents of
Systems of Linear Differential Equations With Periodic
Coefficients (Ob otyskanii kharakteristicheskikh pokazateley
sistem lineynykh differentsial'nykh uravneniy s periodiches-
kimi koeffitsiyentami)

Prikladnaya matematika i mekhanika,1958,Vol 22,Kr 3,
pp 382 - 385 (USSR)

The author investigates a system of linear differential
equations of the following form 1

n

dx :
(1) E_s. = ; (asi.'../ufsi(t,/ul))xi (B = 1,.-.,11)

here the a,; are constants, the fsi are continuous and

periodic functions with respect to the time and analytic
functions with respect to the parameter 4 . Two theorems are
derived and proved which are important for the determination
of the characteristic exponents for the solutions of the given
system.
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On the Determination of the Characteristic Exponents SOV/40-22-3-11/21
of Systems of Linear Differential Equations With Periodic Coefficients

* .
Theorem 1 3 To the simple root 4, = L.” of the equation

Li(K) = Ebij - ﬁijaui =0

by = B 505 far [(600) 9y Yay 0

corresponds a characteristic exponent of the form 3

)\ = k1 + Mdug +Il.l12 d-/z 4+ seas
which is analytic with respect to the parameter Av.
Theorem 2 : With
=) 1
) d —
Pi (01.-.:Cm) = [ 01‘1 { Wi (01-;.-cm,/‘/,0)] = 0
dpm - p=0
there holds the following theorems IfeL=°C"is a simple root
of the equation '

1 .pgk) N
Ape—— - =
‘ JcJ ij(d‘) , 0
Card 2/3 then the characteristic exponent corresponding to this root
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On the Determination of the Characteristic Exponents  50V/40-22-3- 11/21
of Systems of Linear Differential Equations ®ith Periodie Coefficients

is an analytic function of the parameter M of the form
k , ¢ k+1
A=A1 +/wd/ +/.U wk+1+o-. .

If a multiple root exists, then the characteristic exponent
has the form

1+1/r

A A +/4,°(’{+/~ + ene0 .

There are 3 references, 2 of which are Soviet, and 1 is
English,

SUBMITTEDs  February 2, 1956

S T T e by

APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001549510007-9"



"APPROVED FOR REL

o .
AT AR b RERTEAR

EASE: 08/2

AT

3/20 P§6500513R001549510007-9

b8 ety

8
16(1)
AUTHOR: Shimanov, Sale—m" 50v/20-125-6-7/61
. [t
TITLE: On Almost Periodic Oscillations in lon-Linear Systems 7ith Retar-

dation (0 pochti periodicheskikh kxolebaniyakh v nelineynykh
sis . emakh 8 zapazdyvaniyem

PERIODICAL: Doklady Akademii nauk SYSR, 1959,Vol 125,Nr 6,
pp 1203 - 1206 (USSR)

ABSTRACT: Let the systenm
k
(1) BB L5 e x (v -T) € (6, x(t <T,)yeneeax(t=T)0 €)
at "~ §ny 3 1 X

be given, where x(t) is an n-dimensional vector, aj a vonstant
quadratic matrix. All the roots of
k -AT.
A J

(2) 5 a.e -BM =0
j= J !

are assumed to satisfy the condition Re /\i<' 24 £ 0 .
F are almost pericdic functions of t and satisfy the Lipschitz
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On Almost Periodic Oscillations in NHon-Linear 30V/20-125-4-7/¢€2
Systems itk ltardation

. condition in x ; }xi[SE R .
Theorem : There sxists an E*(R) so that (1) possesses a unique

almost periodic solution for every |€] < E'*(n) .
The theorem generalizes a result of G.I. Biryuk. A somewhat
more complicated statement of I.G. Malkin is generalized in
8 similar way.
The author mentions !i.N. Bagolyubov.
There are 4 Soviet references.
ASSOCIATION: Ural'skiy gosudarstvennyy universitet imeni A.¥. Gor'kogo
(Ural State University imeni .M. Gor'kiy)
PRESENTED: January 15, 1959, by N.M. Bogolyubov, Academician
SUBMITTED: January 8, 1959
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(67520 S/141/60/003/03/020/014
AUTHOR: Shimanov, S.N, E193/E382
TITLE:  Oscillationsl'of Quasilinear Autonomous Delay Systems

PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy, Radiofizika,
1960, Vol. 3, No. 3, pp. 456 - 466

TEXT: The equation of motion of the autonomous system considered
is in the form:

dx(t) ;Si r ' 2 1
= ax(t - ) + pXix(t - T,;), ooy x(t =T ), uy (1.1)
dt
o=1
where x(t) = xy (t), ..., x, (t) ’ V1/
a_ . are the matrix constants and
X = Xl, ety xn} .
The functions Xl, .oy Xn are differentiable with respect to all

the (rn + 1) variables. The quantities ti, 'ta and ® are
Card 1/5
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Oscillations of Quasilinear Autonogéaglﬁgggy Systems

constants characterising the delay in the system. It is assumed
that the characteristic equation is in the form:

1 r - )‘
j Z ae o _ ExA
" g=1

and this has roots in the form A = ijxrji , where NS are

0 (1.2)

integers and w 1is a certain number. It is assumed that all the
roots are simple and that at least one of Nj £ 0 . The number

of roots is m and the solutions corresponding to these roots are
given by the generating system defined by Eq.(1.3). The solution
corresnonding to the zero root is in the form of Eq. (1.4), where

As A.°v. constants. On the other hand, the solutions defined by

Eqs (1.5) correspond to the roots N,w:Ll and -Njw J—l . Bj and

J
Dj in Eqs. (1.5) are constants. The generating solution having a

Card 2/5
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Oscillations of Quasilinear Autonomouglgg{ggbgystems
period 21/w is in the form of Eq (1.6), where Ml, eeey M~ are

arbitrary constants The independent variable is now changed in

accordance with BEq. (1.8). It is now necessary to find the

periodic solutions of the system defined by Eq. (1.9). This becomes

identical with the periodic generating solutions when ¢ = 0 .

In order to obtain the necessary and sufficient conditions for the

existence of periodic solutions, which take the form of the generating

solution for u = 0 , it is necessary to generalize the method of

auxiliary systems (Refs.5,6) to include the system represented by

Eq. (1.1). The advantage of this system lies in the fact that in l/(

order to determine the necessary and sufficient conditions for the

existence of a periodic solution of Eq. (1.1), it is sufficient

to find a periodic solution of a certain auxiliary system of
integral—differential equations which correspond to the system

given oy 1q (1.1). Consequently, the system defined by Eq. (2.1)

is considered, where f(t) is a periodic vector function having

a period 27w , ¢, are periodic solutions of the homogel:eous

system defined by Eqs. (1.3), (1.4) and (1.5), while "j are
Card 3/5
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Oscillations of Quasilinear Autonomog%gﬁéﬁggzsystems

certain constants, which satisfy Ed. (2.2). The

solution of Edq. (2.1) can be represented in the form of Eq (2.3),
where M, are arbitrary constants and Ls are certain definite

operators which depend on the form of the homogeneous system
represented by Eq (1.3). Now the auxiliary ystem 1is represented
by Eqs- (2.5). The pasic properties of this system are stated in
two lemmas. The periodic solution of Eas. (2.5) is in the form of
Eq. (2.6). It is then shown that the system defined by Eq. {1.1)
has a periodic solution xs(t, p) , having a period

T = 2 wll + ua(u)] , which becomes jdentical with the generating
equation defined by Bq.(3.1), vhen ¥ = 0 . The necessary and
sufficient conditions for the existence of a periodic solution of
the system represented by Eq. (1.1) is stated in three theorems.

It is also shown that if the equations are analytic, the finding of

the periodic solutions of the system is easier.

Card &4/5
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There are 7 references: 1 French and 6 Soviet.

ASSOCIATION: Ural'skiy gosudarstvennyy universitet
(Ural State University)

SUBMITTED: January 28, 1960
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S/103/60/021/006/019/027/XX

16,9500 (102, 3% 1394 B019/B063

AUTHCR: Shimanov, S N. (Sverdlovsk)
— T

TITLE: Oscillation Theory of Quasi-linear Systems With a Constant
Delay

PERIODICAL: Avtomatika i telemekhanika, 1960, Vol, 2!, No. 6, pp. 706-709

TEXT: The present paper gives tike results of a study of almost periodic

conditions in quasi-linear systems whose motion is described by ordinary
Q d-fferential equations. The auther studies systems whose motion is de-

scribed by the totality of all differential equations of the form

dxs(t)/dt = as1x1(t) P asnxn(t) + bs1x1(t %)+ ..+ bsnxn(t -T) +
sog (8) + uF [rax (8) 0 ox ()ax, (8 - )X (8- w)p] (s =1,
5, ., n) (1). It is shown that (1) yields definite almost periodic

solutions x;(t,y) for a sufficiently small |y1 if the characteristic
equation A(N)= lasi - gsi)‘+ bsiexp(-)nﬂ'= 0 (2) of (1) has no roots
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Oscillation Theory of Quasi-linear Systemo s/105/60/022/006/019/027/xx
#.th a Constant Delay BO19/B063

lying on the imaginary axis A. It is furfher shown that the solution
x;(t,T) of (1) becomes asymptotically stable for t —e 4 o0 if all roots

of (2) have negative real values. Finally, it is shown that equation (1)
has almost periodic solutions within a sufficiently small renge of lul,

which become stable for t —* +o0. In first approximation, these solu- )%/
tions read xg =Mp .+ M Pem * ?s(t) (s =1, 2, ..., n), where Mo\
are the parameters and Py Solutions cf the system dxs(t)/dt = as1x1(t) +

+ asnxn(t) - bs1x1(t -y v L. bsnxn(t -T) + fs(t)

+

{s =1, ., n) (3). B, V. Bulgakev, A. M. Letov, A. I. Lur'ye,

M A Ayzerman., Ya. 2 Tsypkin, N. N. Eogolyubov, I. G. Malkin,

A. M Lyapunov, N. G. Chetayev, and N. N. Krasovskiy are mentioned.
There are 8 Soviet references.

Card 2/2
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TITL:

PERIODICAL:
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APSTRACT:
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17961

P

50V /40-2l-1-4/28

Instability ot Motlon of Systems witn Tlme Lag

prilcladnaya rgut;ematika 1 meknanika, 1660, Vol 24,

Certaln gtablility theoorems of Lyapunov (General

problcm ot Stablllty of Motion, 1950, Moscow) and

chetayev (Stablllty or Motion, 1956)
carry over into asystoems ot' 1

gaquatlons with time La8:

duay (1)

g AETAY (S ) REPE (r -0

where Xl(x (B)s---> :iq(

on arblvrarty plecewlst

ST 'La”éO, and sucih that XL(O,..
5 well as inotabllivy

author establlshes Lnese a

are ushown to

inear dirrerential

(i = 1) (.1)

), t) are functionals derined
continuous functlons %, (2h) tor

A

.,0,£) = 0. Tne
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criterla in terms of the tirst (linear) approximation,
by representing a solution as a trajectory in tic
functional space C. He sets

z (t- ) == {x {9)}
}Ll (V) ror trized t being a point in the tfunctional
:sp:&cc C (a runction det'ined on the Interval
-T7LUEL0).  The author shows that the equlilibrium
motion :<t(7,s7,) = 0 1y unitable 1t the perturbation

differential eguations are such that 1t 1g possible to
find a functional v [x 26,t) J(derined on the functions

(19, ...,xn(z}z) (—7”\ '{'/lg G) in the region || (24) |l
H, t 2 to), which 1s bounded and has an intinitesimal-
upper bound in the regloa v D¢ o' function x (1‘}) such
that (A),
l=@<n, v(z(9).5 >0, >, (1.6)

Card 2/
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tue replun cxlsting tor any L2 ':o and containing
ditferentiable tunctiors () with arbltrarily ocmall
norm, and suceh tio Lt lower derived functional
(4t tJol v 1o positive-derinite 1n tne

[=( ) _ p

ceston v > 0 oot (A). 0 ruancetlonal Lo called poultive-
detfIndte I oo continue o tunctlon w(r) cun be tound
satlotying tne cunwltiongs:

2 (@ (Nt () -0 (2 @) 1) (1.4)
wryr >4, O<r< " H, w () == U

b
p—

IS
.

A functlional v lx(?yd, v ] has an infinitesimal uppe:-
bound 1t one can t'ind a continuocus furctlon wl(r)

satloslying the condlticns:

1 (e 2 (). 0Ty (12 () ]]) (1.5)
wy(r)yr >4, O<ro i, 1, (0) = 0

Card 3/’":.)
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ST T N O o Sy bems With e I ol
SOV ANO=2he 1wy /0
The Minetlonal v, l_.-:(?ﬁl, Y } tu called a lower
dertved functlonal or v [:-:(2}7), v], 1r, ipon sub-
SELtatling In tils funct onal any colution :-:,_(Zﬂ?) et Ined
vy {(A):
. /A o
inf{ <. s for At-. 1. 0} 8
lim mf\A‘)(“) oy (L (9), 1) for (L.S)
the subsceript (1.1) denctes the system alon_ a
trajectory from whlch tiie limlt 15 caleulated. From
tnds result fsllows the enerallzation of Lyapunzv s
flrst instability theorem: The motion x - O’i:;
unstable If one can rind a tunctional v [;((U’),t ],
sucit that by sultably Imposed initial conditlions
:-:O('Lal) sufflelently small (Ln norm), the functional
v [;{O(’I/I),t;'] can b made Lo have the same sl as Ve
Card 4/, Also Implied is the generallzation of Caetayev's seeond
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-0 Lo unstable
ir vl has the 1'orm:

P EO ) vz @), g w(z (), 1)

h’::ux‘uA 18 a positive constant
Dlve functlonal,
cepazt lon

and w ls a cer
The auticr also conuslders

RIS IS E

’

[ ST N 4
Ldall Lool-

[}
_'!’di!!. =§ 2 (04 9)dy, (9) 4 X (2 -1 9).0) (2.1)

where the integral s a Stieltje's Intezral und the
functional X is assumed o satisry a Lipschutz
conditlon in x(7%) and to be continuous in t. Tne
Uirst approximation with lag is shown to ve:
fr (L . 0 oo
‘"fjﬁ ). (1) - ag x(l — <) (2.2)
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The author then uses tfwii.tionals and Lyapunov'z
theorem to show that the trivial soluticn of (B)
19 unstable Independently of the torm of X 1r tne
characterlstlic equation
K
A(}) s b ;5 P2y () 2= 0 (2.5
. T .
uz_y:: at least one root with a posltive real part. He
nu._,,e:u that the result joes through r'or the case of
r{n.:ltlplc roots witn positlve real parts and ror systens
ol equaticns with lag., Taere are 5 Soviet references,
SUBMITTED: Hovember 18, 1459
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AUTHOR: Shimanov, S. N. 'Y\
R T

TITLE: Almost Periodie Oscillations’ of Quasilinear Systems With Time
Lag in the Case of Legeneration

PERIODICAL: Doklady Akademii nauk SSSR,1960,Vol.123, ln.1, pp.36-39

TZXT: The author conéu.ders the system

(1) Bt . § e+ &) an(8) + 2Rt x( FENED

at
where x t) is an n- dlmens:.onal vector, d% (*9') an n-dimensional matrix;
\\d’)li &)W a Stieltjes meusure, "q (.\,) functions of bounded varia-

tion. Let the characteristic equation

Ay
(2) A(/\)E \+E’\ + Se d':L(f\S')\no
°
ERRY A n’ while the real parts of the other

roots are smuller than -2 ok(o(>0) The functionals
F(t), x(t +3), & ) = S F sare defined in D(H) W x(¥)VE Hon

J < O)and it is:

possess m critical roots A

the piecewise continuous functions (&) ( -
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ilmost Periodic Oscillations of Quasilinear Systems yith Time Lag in

rhe Cuse of Degeneration
0O

Z

1) F(b x(F)s ) = &
2.) F(t, x(T)) are finite trigonome
them a piecewise continuous function X
purt is o finite trigonomezfic sum witﬁ
of which do not depend on Vv -

conditions with respect t

(¢

fo every critical ro
ii(t) of (1) with €=
2 puriodic solutions
nye

Yneorem 13
solution of (1) for £
equations

0.

Let x°(%) = M, ?1(t) +

card 2/4

res
3,) F(t, x(E¥§

o the variables X in

¢r (6 x( ) in
triq SUMS

Q) &
ect to b, the

ot A. there corresponds a p
?hen the systen conj
1Jj(t) which correspond

= 0. If the parsmeter Mi

D¢ s el e fo (E0¥ o)

if one substitutes in
p(H) in J-which for its
frequencies
g ) sotisfy the Lipschitz

D(H) 2 DE .

eriodic solution
te to (1) possesses

uga
to the m critical roots

Les * MmQ‘m(t) ve an almost periodic

= Hz satisfy the

AN
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c 111/ € 333
Almost Periodic Oscillations of Quasilinear Systems #ith Time Lag in the
Case of Degeneration

- t
. 1 S ’ o o o C
(5) B (ys-- 0 M) = lim g ¢ | ? (4,25 +5)s o 2(t +5)) -
IJ J',’
- N i(t)dt
and if the equation(é : )
P, (M
(6) \(.ﬁi \ 'diA\"o
YOM ! o 3
3 L= M
possesses no roots witn vanishing real parts, then for sufficiently small
€ (1) admits an almoet periodic solution X (tbﬁ) whizh for € = 0O
transforms into the generating solution X (t, ).
The d,, occurring in the theorem are defined by the scalar product

i)

4 (e T) (e +'S)), \)(
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Almost Periodic Oscillations of Quasilinear Systems With Time Lag in

the Case of Degeneration

Theorem 2 states that, if n11 noncritical roots of (2) and all roots
of (6) possess negative real parts, then the almost periodic solution
x” (t,£) of theorem 1 is asynptotically stable for sufficiently gnall

Z . If only one of the above roots has & positive real part, then
«* (t,€) is unstable.

The author mentions N. K. Bogolyubov, J, 3. Malkin, G. J. 3iryuk and
H. & Krylov.

There are 7 Soviet references,

ASSOCILATION: Ural'skiy gosudarstvennyy universitet imeni A. ¥, Gor'kogo
(Ural stats University imeni a. M. Gor'kiy)

PRESENTED: March 9, 1960, by N. K. Bogolyubov, Academician

LUBMITTED: Mavch 8, 1960 !
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"Stabilitly and oseilletions of systems with time leg.”

Paper presented at the Intl, Symposium oz Yonlinear Vibratiosns, Fiev, USSR
9-19 Sep €1 ’

fesearch Technicel Physies Low %emperatu-e Institute of the Ukrainian 33it,
Acadery of Zciences, Yharkov
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AUTHOR: Shimanov, S.N.
TITLE: On the stability in the critical case of a zero root for

systems with an after-effect (singular case)

PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy. Matematika, no. 1,
1961, 152-162

TEXT: The present paper is a continuation of an earlier paper of the
author (Ref. 1 : Ob ustoychivosti v kriticheskom sluchaye odnogo mlevogo
kornya dlya sistem s posledeystviyem | On the stability in the critical
case of a zero root for systems with an after-effect | PMM v. 24, no. 3,
447-457,1960) and investigates the singular case.

The author considers the system

dx (t) n
_(ii-t_— = 2 §> x3(t + F)daq ;) + X (x; (¢ + 3)) (1=1,.00m) (1.9)
=1 -T

where the integrals are understood in the sense of Stieltjes, and the
functionals X, defined on the piecewise continuous functions xi(ﬁj ,

Card 1/9
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On the stability in the zritical case .... c111/c222

-7 ¢ <0 , satisfy the conditions

Ix, (x") - X, (x V< oifx - x'l, L=5L (I|x"ﬂ+“x U)

(1.2)
Ix(@)] = suplx, () 4.0+, 13, (B)]) for -T & A £0
while L1, a(,1 are positive numbers. Let the equation X
A(X) '-‘l - EX + ( ex'&d'q(—&), =0 (1.3)

-
have a vanishing root A = 0 , while for j>2 it holds Re A, & 24 @20)
Let x; (t +3) , -T = 9“ 0 serve as an element of the trajectory xi(t) of
(1. 1). In the functional space B{x (3‘)} -T<£ <0 to (1.1) there

corresponds the ordinary system (cf. Ref. 8: N.N. Krasovskiy, Nekotorys
zadachi teorii ustoychivosti dvizheniya [uome problems of the theory of
stabilxty of the motion ] Fizmatgiz, 1959 ).
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Eﬁ-{;(—:’l == Ax; (0) + R (x: "), (1.4
t

dd
n 0

l;-Z:-S @ dy®)  (O=0) / ‘

0 (_. L4 < 8 <0)v
R(z (®) ={ Xi(p(®), .., 2 0)  (O=0).

]M’ (—:<£8<0),

Ay (D=

The proof of stability of ‘the solution x,(%) = 0 of (1.4) is equivalent
to the proof of stability of the solutiod x = O of (1.1). The author

Card 3/9
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considers the functional

n o7 ] 1 i
v = / . ; 0 A 1.

defined on the piecewise continuous x(¥). If xt(-9-) is a solution then it

ti
holds flx (5)1 - ftrb(ujl . Let zlij(\) be the algizriic completion o
the element of the i-th row and the j-th column of (A). Let

..,-_k111 (0) £ 0. Let )(

! 1.6
5 - T = o} 84 O T eE) (1.6)
1 11k1
By the transformation
y = tx(®] 4 x(B) = a®) + vy

(1.4) changes to

Card 4/ 9
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& .1y, 2 (9

dz (9)
b e az (D) + 2002 ), D)

ARy NOOCRINILEE CCIRE
=

where the space B decomposes into a one- dimensional subspace 1 13 ybG})
and the functional space L with the index 1 1 z(©) so that £[2(3)] = O. VX/
The authcr considers the system

Au(®) + z(y, u(d), 9) =0 (1.9)
where ZEL . Let w¥(y, Y eL, v*(0,8) =0 bea solution of (1.9). By the

transformation
2(9) = 2,(8) + ¥ (v, ¥ (1.10)

(1.8) changes to
card 5/3
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d 1.1%)
IR AT INCI) (
dz, ,(9)
L NORE ARG P R
h
T LGy, 2,90 - Y5z, () + v, ) (1.12)

3
% Ju
2.(ys 2,9, #) = 2*(5,9) + 20y, 2, + v (N 5Ty 2,)) \)(
In the present paper the author investigates the singuler case Y1(y,0) =0

and Z.(y,0, 9) T 0 nct investigated in (Ref. 7). In this case, (1.11)

admits the solution
Yy =¢ z1t('9)l‘ -0 (2.1)

and {1.5) admits the solution
Card 6/9
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xt(ﬁﬁ = be + ufc) (2.2)

where c is an arbitrary constant.
The following theorems are proved undar the assumption that the functionals

x; are analytic in y if analytic functions y and differentiable functions &

are substituted in them.

Theorem 1 : If by the transformations (1.7) and (1.10) the differential
equations (1.5) of the disturbed motion can be written in the form (1.11)
with Y1(y,0) = z1(y,o,£0 = 0 then the undisturbed motion is stable. Here

every disturbed motion being sufficiently little different from the un-
disturbed one tends, with an advancing time, to one of the steady motions

of the family (2.2).
Theorem 1a 3 If (1.11) admits a functional integral of the form

Y+ F(y, 2,(3)e) = ¢ (2.14)
(F(O, o, 0) - 0) ’
where ¢ is an arbitrary constant, F(y,zt@&),c) is a functional analytic in

y and ¢ which in the neighborhood of y = ¢ = 0 admits an expansion in
Ccard 7/9
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|
!
e I o . . . -
‘
|
|
|
|
1

terms of integral powers of y and ¢ which begins with second powers,
and if F in zt(0? satisfies a Lipschitz condition the constant of which

ts arbitrarily small it [z, (9)] + |y(t)] + |cl is small, then the

system (1.11) and (1.5) admit a family of steady solutions, i.e. there
appears the singular case.

Theorem 2 :+ In the singular case, the system (1.11) and (1.5) admit a
first functional integral of the form (2.14).

Theorem 3 : In the functional space there exists an integral surface L1

y = Fly,2z4(9) (2.19)
(where F is of the type (2.14)) on which all solutions decrease u}(
asymptotically if the initial conditions y(0), zo(Sﬂ are sufficiently
small with respect to the norm, and belong to the surface L1 s

7(0) = F(y(0), 2,(9)) -

If the assumption on the analyticity of the X%(y) = X(x(y,?)) is omitted
then
Card 8/9
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Theorem 4 s Let {go)(y) - Y1(y,0) and Z$o)(y,3‘) = 2(y,0,J) be so that
it holds uniformly in
0

. . (3.1)
o Y (y)

1r Y(o)(y)y<0 y |¥l< & , then the undisturbed motion x = O of the ‘/

system (1.1) and (1.8) is asymptotically stable. If °(y)y >0,
lyl< § for y>0 (or for y<0) then x = 0 is unstable (g
sufficiently small number).

There are 7 Soviet-bloc references.

is a

(Ural State University imeni A.M. Gor'kiy)

} ASSOCIATION: Ural'skiy gosudarstvennyy universitet imeni A.M. Gortkogo
|
| SUBMITTED: February 8, 1960
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of functions Qij(d) with bounded variation and the intervall'-t;q]

as domain of definitionm., x(x(z/{)) is a functional of the piecewise
continuous function x(1/§), which satisfies a Lipschitz-condition. The ;
author considers the case of & pair of pure imaginary roots of the e’

characteristic equation: o

Ay
A(A) 5! -EM[e drl(%/ = 0.
T
The differential system equivalent to system (1.1) has the form

ax, ()
—— = Ax, () +R(x, () |
of) = axCh ax(h)/af  for -T<iko
Y = X =|0

ing)dqﬁx) forf=0

) _ 0 for ‘?‘"‘0
(x(%”)) x(x()) for 14=0

Card 2/3
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with the substitution xtﬁﬁ) = x(t+19), devised by N. N. Krasovskiy.
After a number of further transformations, the author obtains the
system (1.1) in a form which permits the application of a stability
condition of I, G. Malkin. This condition makes the stability of
the undisturbed motion x=0 dependent on the sign of the real part of
an expansion coefficient, Finally, the author shows that an essential
assumption of the stability condition derived is connected with the
existence of a Lyapunov-transform. The author will continue this
study in a second part. fThere are 7 references: 6 Soviet-bloc and

1 non-Soviet-bloc. The reference to the Engiish-language publications
reads as follows: Bellman R., On the existence and boundedness of
solutions of nonlinear dirferential-difference equations, Ann, Math.,
50, No. 2 (1949), 347 - 355,

SUBMITTED: January 29, 1960
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AUTHOR: Shimanov, S.N. (Sverdlovsk)
TITLE: On the stabiliiy of quasiharmonic systems with lag

PERIQDICAL: rikladnays mazematika i mekhenika, v, 25, no. 6,
1961, 992 - 1002

TEXT: A method is proposed for compuiting the characteristic expo-
nents of systema of linear differential equations with lag and
with a;most~c]pstant periodic coefficlents. Stability criteria are
formuiated for ths undisturbed motion of such systems. The quasi-
harmonic system with lag

Glil o (e - ug(ss p))x(0) <(b + phlt, w))x(t - 1) (1.1)

s considered; x - an n-dimensional vector, &, b - constant square
matrices; g, h - mairices whose elements are analytic functions of

p and continuous functions of time t with period 2%, T - the lag
constant, The characteristic equation )(

Card i,/7
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AL /a s b ATl EL - 0 (1.2)

16 considered, where E is the uni: matrix. If among the roots of
Eqo (1.2); there ore several with zero real parts, then stability
#111 be considerably wffected by the functions g and b: the stabi-
«1ty of the motion x - 0 of system (1..) is considered for precise-
.y this case. For each root A of Ej. (1.2), a p@rticular solution

1 (1) s 2™ ag{n) (a(0) = Ag) (1.3)

I Ej. (1.1} car be constructed, where a is a constant with respect
e 1, and uy - pericaic funetions of t. The constant a(p) is called

the characteristic exponent. Below, a method is set forth whereby
the characteristic exponents and the particular solutions of type
\1.3) can be calculated, Two cases are considered, depending on Al

being a simple root or a muitiplie roct. Assume is 2 simple root.
g D
Then the particular soluticn is sought in the form (1.3) where

APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001549510007-9"
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2 0 (1)
ai(P) = Kl + pay + Rlay + eeey vs(t, n) = u, (t) + Rug (t)(Z.is.
where o - unknown constants, u - unknown periodic coefficients. By
"~ virtue of Eq. (1.1), (1.3) and (2.1), one obtains

/ d:‘(ﬂ) — au(fl)(l) + bu(o)([ —_ T) =Mt — ,'1 ulo (l) (2’ 2) .

2 = () 4 b (1) ehe— A () 4 g (L O ) £ (203)

-~ TR0 e mu® (¢ — 1) — @™ (1) — bu® (¢ — 1) e~Mryay

The only pé;iodic solution of (%.?) withM;;;ISGNZﬂ, is the constant
vector x = T1+ One introduces ulo) = ¢, in system (2.3) and sear-

ches 1ts periodic solution u(l)(t) with period 2sy. These solutions
are found, by the method of undetermined coefficients, in the form:

u(4) = ey + v (1)e. (2.11) -

Further, the case of multiple ﬂ.l is considered. Setting
Card 3/7
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u(0) . Ml(olp (t)+enow M (O P nlt) : (é}12)

(where M are zrbitrary constants) and introducing u(o) in Eq. 82.3)
one obtains the eguatiors for the periodic vector function v(l .
In order that these equations should allow periodic solutions, the

. m conditions

- al(djl 1 0) +...+.dijm(o) + Qljml( ) Fooot Qmjmm(g) =0 (2.13)'.

have to be satisfied. In order that system (2.13) should allow a
non-trivial solution, it is necessary and sufficient that its deter-
minant vanish A
/= ydyy + Qy/ = 0. (2.14)
(1) (m)

It is shovn that Eq. (2.14) has degree m and m roots @y yeeey @l

If the roots are distinct, m characteristic exponents

Lj + ua{d + 1 (...) . e e (2.15)
willl correspondi to them. Lt there are multiple ones among the ' ,}\
Cerd 4/7
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roots, then the quantities Zﬂ + al(J)p (J =1, ..., m) are the
first approximations to the characteristic exporents. By the method
of undetermined coefficients, one obtains
u(l) = m§l)ql(t) + eee + Mél)¢m(t) + c§(l)(t), (2.16)

where & are periodic functions and ! are constants. Introducing

u(l) in the equations for u(z), one obtains the conditions for the
existence of a periodiec solution in the forn

T @ [y M o M) 4 QMO F . Qs M0 —
— a1 {dp My + L+ dp M) A ed 0 =0 (=1,....m)
where A are given constants, The coerficlents ut2), u(3) are found ' l

analogously to u(l)., Construction of solutions (1.3) in the gene-
ral caso: After a change of variables, system (1.1) is written

(2.17)

’ .
T aw (1) bu (¢ — 1) eN — hu () + pg (1 W) w () + (3.2)
-~ h ' — Ay - -_— e __
Card 5/7 THA ) (=T e b (¢ — b (e — o) + j
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£ pn(t, p) ult - 1) e~ T(e%T1) - qu(t), . (3.2)

where a has yet to be determined. The periodic solutions of (3.2)
are sought, A system of integro-differential equations is conside~
red. Two lemmas are proved which give the conditions for the exis-
tence of the periodic solutiona. The second lemma states that for

- the system (3.2) to have periodic solutions, it 1s neceeeary and

sufficient that system
(Ml' coey Moy P a) = P (p, a) My + oen ij(p, a) W, =

(J—l. veey m) (3.6)

have non-trivial solutions. Stability of undisturbed motion x = O
¢f-(1.1): If all the m characteristic exponents have negative real
rarts, then system (1.1) is asymptotically stable; it is proved

tuat every solution of (1l.1) decreases exponentially for sufficient-:ﬁ

ly small /u/ (p # 0). There are 7 references: 5 Soviet-bloc and 2 -
non-Soviet- bloc. The references to the English-languuage publicatias
read as follows: R. Bellman, On the existence and boundedness of -
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tions. Annals
olutions of nonlinear differential-difference equa .
zf Mathemetics, 1949, 5012, 347-355; F.R. Moulton, Periodic orbits
Washington, Chap. I, 1920,
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. . STABILITY OF 2OTION OF SYSTEMS WITH DELAYED ACTION (PARTICULAR .

" CL3E) (T2

4

Snimarcv, S. N. Sibirskiy matematicheskiy zhurnal, v. ¢, no. 2, Mar-

? Am: 833, 437-470. $/199/63/004/002/011/013

Tre stzbility of motion of a2 system described by the equation
. 0
! dxfi) .
‘: = x(t +§)d nl9) + X[xt +8)], Q)

-
where (1) is an n-dimensional vector, (8) is an n-dimensional matrix of the
funstions T ., {4), X is z functional satisfying the Lipschitz condition, and §
is 2 timc Gt taken from the interval -t $9£0,is studied in the particular case
wher wn2 charczcteristic equation has a pair ¢f purely imaginary roots. In a
2 system of "ordinary" differential equations corresponding to

(o4
functionzl space < g
system (1) with operator-form right-hand sides is written whif:hby introduction of
tae new conjugete variables y, ¥ and the vector function 2(9) is reduced to a
Cerd 1/2
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i
+ form { ..z methed of solving the stability problem for ordinary differen-
tial eq i allied in the particular case. The formal construction of
the fz cirllc colutions of this system is presented in the form of in-

finite saries. i i. _.own that under certain conditions this solution is unique
and that tli. suries representing the solution are convergent. The stability of

the nonperiurbed motion z = 0 of system (1) in the particular case is proved in
a manaer cimilar to that employed for ordinary diiferential equations. It is
i proved that wihon the reduced system has a first integral in the form yy + @

i {y,¥,2(8)= conat, the particular case holds. An exz iple, taken from the theory

of automatic cortrol, is presented. [LK]
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- TITLE: On the theory of differential equations
© time lag o -

' SOURCE: Prikladnaya matematika i mekha

! efficients, equations with time lag, Kra
i asymptotic gtability of motion,

ABSTRACT: The following system of linear different

——!—of continuous-functions C.zg

5/0040/63/027/003/ 430/0458

| TOPIC TAGS: theory of differential equations, equatidns with
sovaskiy method, monodromy operator

{nstability of motion, conjugate system

{ argument is studied by the method proposed by N, N, Krasovs

\with'periodlc coefficients and °

nika, v, 27, no. 3, 1863, 450-458

periodic co- -
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iy in the functioml space

APPR :
OVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001549510007-9"



- g =5
L 10811-_6}_;_‘"h7' o . , - 0 -
ACCESSION NR: AP3003239 . e :

.- P S ..—-73 . e ln‘. RS r.--»;',ﬁ‘ . - :, 3 . ol i
’ V . -"f_i"(—‘)cpﬂ (‘r‘:"(‘ +.0)'c~v‘.. 2‘(¢+°)) 5 :‘ -' -‘;"f; )
" * where S e T )

: . . LI q & oL

; Folbm @ fizaO) =2 Dpy Wz (=w)+ 3§ 1at 0 5t

; v et plmiem IR SR

' Py g (t) are continuous functions with ﬂléﬁabd-(;‘;”t. 3 it?{) are continuous with
reg and-w< t ¢ + « and are

pect to both arguments on the intervals -t ¢ E < 0‘
periodic with respect to t with the period o; and T is time lag, The corres-
: ponding system of differential equations with the right-hand side in operator

- form is written, and the concept of the monodromy operator U(w, ty) 1s intro- |

. duced, It is shown that the spectrum of this operator does not depend on t, and

~ that eigenvalues of the operator U(w,t,) and the operator U(w, t) are connected

" by a certain relation, It is‘eatablisheg that the motion x = 0 ig asymptotically
stable when the modulus of eigenvalues of the monodromy operator i8 smaller

than unity and unstable when the modulus is larger than unity, The conjugate

system of linear differential equations with leading argument and peciodic co-

efficients is studied along with system (1), Explicit expressions of first

Card
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system are derived, and the relation between the spectra of monodromy

operators of these two systema is established, The analytic form of eigen-

vectors and of particular solutiona extended over the entire t-axis is pre-

- sented, It is shown that from the space C_g, in which solutions of (1) are
analyzed, a periodic N-dimensional basis (N, a finite number) can be singled

out such that the motion of (1) in the N-dimensional subspace defined by this i

basis can be described by the system of ordinary differential equations with i

constant coefficients, The norm of its solutions, in the complementary subspate -
decreases faster than the expconent ) :

3 : , L exp t/, log €, ) _ ' (2) f
where € < 1and L i3 a certain positive number, Orig. art, has: 44 formulas,
ASSOCIATION: none '

SUBMITTED: 09Mar63 ' DATE ACQ: 23Jul63 ENCL: DD
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"The stability of systems with delay”.

report presented at the 2nd All-Union Congress on Theoretical and Applied
Mechanics, Moscow, 29 January - 5 February 1964.
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AUTHOR: Markushin, Ye. M,; Shimanov, 8. N. :2é
e — 4

ORG: Ural State University {(Ural'skiy gosudarstivenayy aniversitet)

TITLE: On the convergence of optimal control of a countable system of
differential equations

SOURCE: Differentsial’nyye uravneniya, v. 2, no. 3, 1966, 31k4-323

TOPIC TAGS: optimal control, time delay systes, regulator snalytic
design

\
ABSTRACT: The problem of analytic design of optimal regulators {the
concept introduced by A. M. Letovemthe Letov problem) 1s analyzed in
the case vhen the behavior of the control system is described by the
system of differential equations with delayed argument

dx(t : ’
--—(—)--iax(l—1')+u, (1)

dt - - ——
where a.and T > 0 are constants and u is the control function. N. N.
Krasovskiy (Prikladnaya matematika i mekhanika, v, 2, no. 1, 1962, o

39-51) has shovn that such optimal control u exists and can be found

Card 1/3 . UDC:  517.925.2 o
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at any instant t in the form of a linear functional of & function
x(8) which describes the behevior of the control system on the pre=
ceding interval of time t - 1 ¢ 9 ¢ t. It is indicated that since
congtruction of an exact optimal control function is difficult, an
approximate method is considered in vhich the control function is takén
in the form of a series

U= Yow o o0 | (2)

fmi

wvhere p, are constant coefficients and Yy are linear functionals
dependiﬂg on the roots A, of the chafactegistics of system (1) without
delay (t = 0). This metﬂod, which is based on the method of decom=
posing functional spaces developed by §. N. Shimanov {Prikladnaya
matematika i mekhanika, v. 24, no, 1, 1960; and v. 27, no. 3, 1963),
reduces the solution of the problem to the solution of the Letov prob;\
lem for a finite system of ordinary differential equations., The prodb-
lem of convergence of series (2) to the optimal control of the original
problem is investigated. It is proved that the optimel control u, for
an arbitrarily large K is bounded and its upper bound does  not e
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It is showvn that the remainder term of the

form Zen” -24c, Orig, art. hass
ies of the fo . (LK)

depend on the numbdber N,
scries is majorized by a ser
57 numbered equations.
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B

ORG: Ural State University im. A. M. Gor'kiy (Ural'skiy gosudarstvennyy universitet)

TITLE: The stability in the critical case of a double zero root for a system
with aftereffects

SOURCE: Differentsial'nyye uravneniya, v. 2, no. 4, 1966, 453-462

TOPIC TAGS: motion stability, approximate solution, differential equation solution,
LIAIErR OPEFCH] 7D L

ABSTRACT: A method is presented for investigating unperturbed motions of systems
with aftereffects for the critical case of double roots. The following equation is
analyzed

n O ' .
0 - 3 [+ 0dng )+ Xefsa (0 G exa+0) W

&l v

(i=1,....n),

where the integrals are interpreted in the sense of Stieltjes. A detailed formula- S—
tion of the problem 1s followed by a description of the splitting of the linear
operator, an investigation of the stability of the system in the general case, and a
stability investigation of a special case. Two groups of solutions of the first -
approximation equation correspond to the double zero roots. Orig: art. has: 57

“formulas, “/ef
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ABSTRACT: Tho authors consider
ax(l—-t)+m§,‘ (1)
ll

wnich describes the porturbed motion of a Byatem of automatic regulation. Here a and
o are constants, T » 0 is delay, § is a control, a functional dofined on continuous
curves x(t) (¢ 2 0), and is assumed to satisfy a Cauchy-Lipachitz condition

uaxx (t» xx«)xu‘"’<m:c (o—x«m"‘" (2)

where

T lixo® f_‘-_. suplx(O)] (=x 00T (3)

dx(t) v

Cord 1/2 . V : ' UDC:  517.949.22
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The suthors seek £/x(8)/ such that every solution with any initial function o(0) .
@)= [—vEo<0l (4)

as t -» o goes to 0, where the size of
©
(g) = fax’() + c g2 (1)fat  (5)

is required to be minimal (a and ¢ are conntanta)._ A successive approximation scheme
yielding convergence to an optimal control is given. "In conclusion it should be
mentioned that this article was discussed at an inter-city seminar on the theory of
controlled processes. The authors thank the leader of the seminar, Corresponding
member N. N. Krasovekiy of the Academy of Soienoes of the 8SSR, for hie valuable
remarks.” Orig. art. hass 40 formulas. :
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TREBOVERSKIY,~ Yi.; Sgawfnol, v.

Fire hazards of a gas burner. FPozh.delo 6 1no.1:16 Ja '60.
(MIRA 13:9)

1. Starshiye mastera pozharno-ispytatel'noy stnatsii, Rostov-
na-Denu,

(Gas appliances)

]
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GRABOVETSKIY, Yu.; SHIMANOV, V. B

- , Pozh.,delo 7 no.6:11
g::p%zgion-proof storage-battery lamp, ( 14:6)

' 1, Starshiye ‘mastera pozh/amo-ispytatel'noy #tantsii, g. Rostov-
~Domu,
namtom (Petroleum industry-—-Fires and fire prevention)
(Safety lamp)

: DU SRR Y
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KOSAREV, A,, inzh. (Rostov-na-Donu) 3 SHIMANOV, V., starshly mter (Roatov—
na-Donu)
.2112 P 162,
Frictional electricity can be grounded. Pozh.delo 8 no .(’! 15033
(Fire engines——Safety measures)
Lo . - ] L N )
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PO " T )

SHIMANOV, Vo
o
- Incabators. Pozh.delo 9 no.3:11-13 Mr 63, (MIRA 1634)

gharno-ispytatelfnoy stantsii.

1, Starshiy master By e pment—Fires and fire px‘evention)

(Poultry houses and equi
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SHIMANCY, V. G.

Cand BRiol &Sei - (diss) "Estrogenic sctivity of the pasture plant
Fsorateo drupacea Bge (ak-kuray)." Moscow, 1961, 22 pp; (¥ine
istry of Arriculture RSFSR, Moscow Veterinary Academy); 18C
copiesy price not givern; (KL, 7-€1 sup, 229)
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VIYUNOV, V.: SHIMANOVA, Z.; GORBACHEV, I.

Leather suhstites made of nit-ocellulose. Pozh.delo 5 mno.l:
11:12 Ap '59, (MIRA 12:5)
. (Nitrocellulone)
(Leather substitutes)

— T 1
N .
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SHIMANOVA, Z., inzh.

Preservation of material evidence, Poah.delo 6:9 Mr '60,.

(MIRA 13:6)
| (Pires) (Evidence (law))
|
|
i
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SHIMANOVA, 4., inzh,
Ry

Hay dryers fired with liquid fuel, Pozh,delo 9 no,2:12-13 ¥ 163,
(MIRA 16:3)

{Hay~-Drying) {Agriculture—Safety measures)

e
o
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V'YUNOV, V.I.; SHIMANQVA, Z,YE.

Explosion hazard of pest dust., Torf.prom.38 ns.2:20-22 161,
(MIRA 14:3)
1, Pozharno-ispytatel'n+ya stantyiya Ispolkoma Mosoblaoveta,
(Dust £plosion)
Peate)
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| VIYUNOV, V.I.; SHIMANGVA, Z.Ye,

| oo T 2ot
Fire hazerd in peat briquetting plants. Torf. prom., 38 ro.4:
20-22 '6l. (MIRA 14:9)

1. Pozharno-ispytatel'naya stantsiya Ispolnitelinogo komiteta

lMoskovskogo oblastnogo soveta,
(Peat industry—Safety measures)

Fiad
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SHIMANOVA, Zinaida Yegorovnaj BELKIN, :.S5., doktor yurid. nauk,
red.; GORBACIEV, I.N., red.; ZLOBINA, Z.F., red,izd-va;
MAY0:OV, V.V., tekhn, red.

[Technical expert excnination of the causes of fires} Po-

zharno-tekhnicheskaia ekspertiza. Moskva, Izd-vo korzun.

khoz.RSFSR, 1963. 85 p. (MIRA 16:12)
(Fire investigt.tion)
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SHIMANOVA, Z.Y=.

Fire lazards in the manufacturs of polyurethan foams (plastic

foams)., Sbor. rab, pozk.-ispyt. sta. no.3:5-12 '63,
(MIRA 17:7)

1. Pozharno-ispytatel'naya stantsiya Moskovskoy oblasid,

4
.
Roimi.
—
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SELISSKIY, A.B., professor; SHIMANOVICH, A.I.

RSP T ) § o R
Cutaneous nerves and Langerhans' cells ia psoriasis., Vest.ven,i derm,
‘ no,2:32-36 Mr-ip ‘54, (MLRA 7:4)

1. Iz Imstituta teoreticheskoy meditsiny Akademii nauk BSSR (direktor -
chlea-korrespordent Akademii nauk BSSR A,Yu,Bremovitskiy),
(Psoriasis)

APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001549510007-9"



"APPROVED FOR RELEASE 08/23/2000 CIA-RDP86-00513R001549510007-9

IR ".:!"l f"lﬁt".'r}ﬂﬁ'i PR RN RS ;4..;4 SEER A o Y S LEAN A SRR Az S

Lot L el TR,
s

Tables fer selecting building walls accerding te heat emgimeering roqnire-

neats (for industrial, public and subsidisry buildings snd spartmest

houses). Ved,i san,tekh. ne,9:20 § '56. (ML2A 9:10) °
(Heating) (¥Walls)
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GORBULVE, S,S., SHIMANOVICH, A,N,, FEDOROVA, L.G., ORLOVA, Z,I.

Prognonstic significance of eosinophilia in the epecific treatment
of syphilie, Sbor,nasuch,rab,Bel,nauch,-issl,kozhno-ven,inst,
L2207-250 'Sk (MIRA 11:7)
(SYPHILIS)
(BOS INOPHILES)
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SHIMANOVICH, A.NH.

> h,rab,Bel

Barly clinical symptoms of leionyouma cutis, Sborenauch,rab.lel,

nnuch .~1881.kozhno-ven,inst, 42357-959 '54 (MIRA 1137)
(SX IN--TUMORS)

APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001549510007-9"



PSR BT INEAINE HES PR R NIRRT

5 o o oz SR R T G R S I TS 0 ke T

"APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001549510007-9

PAVIOV, N,F., dots.; SHIHANO'IXCH.YA.L'.

Soluaulphona (sulphatrone) in the treatment of leiomyomn of the
slkin. Sov. med. 21 no.7:131-133 J1 157, (MIRA 12:3)

1, 1z kafedry kozhnykh 1 venericheskikh bolezney (zav. - dots. N.¥,

Pavlov) Belorusskogo instituta usovershenstvovaniya vrachey (dir. -
prof. M,N, Zhukova),

(SKIN, HROPIASMS, ther.

leiomyoma, ther., sulphetrone (Rus))
(SULFONES, ther. use

sulphetrone in skin leiomyoma (Rus))
(LXIOMYOMA, ther.

sulphetrone in skin leiomyoma (Rus))
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SHIMANGVICH, A.N.

Some remarks on sulfone therapy in deramtology. Sbor.nauch.rab.Bel.
nauch,.-issl,.kozhno-ven.inst. 6:253-258 * 59, (MIRA 13:11)
(SULFONES)
(SXIN--DISEASES)
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SHIHANOVICH A.N., assistent

cnnical aspects of Dercum's disease. Sbor.nauch.rab.Bel ,nauch.~-issl. :
kozhno-ven.inst. 6:396-400 '%9. (MIRA 13:11) —
(ADIPOSE TISSUES) '
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| SHIMANOVICH, A. N.; PYATNITSKAYA, V. S,; KHAZINA, B, N.; VOITKOVICH, I, I,

Parenchynatous keratitis in acquired syphilis. Vagt, derm, 1
ven, 36 no,7:67-68 J1 '62, (MIRA 1537)

1, Iz kafedry dermato—venerologii Belorusskogo inetituta usover-
ghenstvovaniya vrachey (zav, - dotsent N, F. Pavlov) i Slutskoy
polikliniki,

(SYPHILIS)  (CORNEA-—DISEASES)

N [

- - . - i 4 : I
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SHIRANDVICH, I. L. L T e e e
Shimanovich, I. L, -- "Investigation of Anode Depcsits Obtained During the

Electrolysis of Scluticns of Some Silver Salts." Cand Chem Sci, Moscow

City Pedagogical Inst, Moscow 1953. (Referativnyy Zhurnal-~khimiya,No 1,

Jan 54)
Sos SUM 168, 22 July 1954
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SsHimAanovicH L L.

rosR/Cherdstry

Cerd 1/1 ¢ Pub. 151 - 3/42

Afuthors s+ Skanavi-Grigoryeva, M, C., and Shimanovich, I. L.
SRR oS BT )
Title - ¢ Anodic depositions obtained during electrolysis -of silver salts . -—---—

Periodical 3 Zhur. ob. khim. 24/9,.1490-1495, Sep 1954

Abstract t The composition, structure and conditions favorable for the formation
of anodic depositions, usually obtained during the electrolysis of 7
squeous AgNO;, AgF, Hy0, AgCl0,, Ag250y,, AgClOs and AgCoH30,-solutions,
were investiZated. It was established that the conditions favorable -
for the derivabion of anodic depositions depend upon the amcunt of
electrolyte used, its concentration and upon the forms and dimensiono
of the electrolyzer and electrodes. The composition of the anodic de- .
positions and their relation to the current density, electrolyte con- .
centration and temperature, are explained. Nine references: 3-USSR;
5_German and 1-French (1896-1953). Tables; illustrations.

Institution : The V, P. Potemkin Municipal Pédagogical Institute, Moscow

Submitted :+  Pebruary 19, 1954
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FOKROVSKIY, I.I.; PAVLYUCHENKO, M.M.; SHIMANOVICH, I.Ye.

Diffusion of copper in the sulfide film formed on it. Dokl. AN ’SSR
5 no.11:499-502 H '€l. (MIRA 15:i1)

1. Belorusskiy gosudarstvennyy universitet imeni Lenina.
(Copper sulfices) (Diffusion)
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SHIMANOYICH, M.K.; NEVZOROY, N.V.
w

Continuous roller-type moisturizing and oiling machipe. Kozh.-
obuv.prom. 2 no.6:36 Je '60. (MIHA 13:9)
(Leather--Machinery)
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SALLCOTICd , L. .

Szravochrik ro deopusk%es, veziban 1okallbras [ ianual on tolerances, tioreais,
N - -t . v e s )

anl nveg . Iz, 2-e, 1., lovosibirsk, XNovosioziz, 1952. '+00 D,

SC:  Ruseia

A

aoggiong. Vol. & o, 7 October 1953
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, sOV/112-57-6-12562
Translation from: Referativnyy zhurnal. Elektrotekhnika, 1957, Nr 6, p 135 (USSR)

AUTHOR: Shimanovich, O. L.

TITLE: Outfit for Checking Muiti-Range Volt-Ammeters
(Ustanovka dlya poverki mnogopredel'nykh vol'tampermetrov)

PERIODICAL: Inform. tekhn. sb. M-vo elektrotekhn. prom-sti SSSR, 1956,

Nr 8(92), pp 17-19 ’

ABSTRACT: A checking outfit of ‘the Krasnodar Plant of Electric Measuring
Instruments is described. It comprises reference instruments that have a
total of 48 measurement ranges, from 0.15 ma to 30 amp and 15 mv to 300 v
DC, from 25 ma to 10 amp and from 1.5 to 300 v AC 50 cps. A system of
signaling against incorrect connection of the reference instruments is provided.

M. Kh. &h.

Card 1/1
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8105 ‘ SOV/112-58-3-4207
Translation from: Referativnyy zhurnal. Elektrotekhnika, 1958, Nr 3, p 108 (USSR)

AUTHOR: Shimanovich.. Qe .leeree.... .

TITLE: Control of an Outfit for Magnetizing Permanent Magnets
{Upravleniye ustanovkoy dlya namagnichivaniya postoyannykh magnitov)

PERIODICAL: Inform.-tekhn. sb. M-vo elektrotekhn. prom-sti SSSR, 1956,
Nr 9, pp 14-18

ABSTRACT: A relay circuit is described that controls a permanent-magnet
magnretizing outfit. The outfit includes a stepdown transformer with one
secondary turn that creates a magnetizing field. To secure cutting off the
transformer at the most opportune moment, in terms of voltage amplitude and
phase, a control circuit is provided consisting of four telephone-type relays,
a step-by-step selector, and a selenium rectifier. The selector winding can
be connected to the AC line, via a half-wave selenium rectifier, by a push-
button. Current pulses advance the selector rotor in synchronism with the

Card 1/2
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Control of an Outfit for Magnetizing Permanent Magaets

supply-voltage frequency; thus, the transition of the selector wiper from one
group to another is definitely tied to the supply-voltage phase. Therefore,

the moments of operation of two relays connected to the selector bank will also
be tied with the supply-voltage phase. A magnetic starter that controls the
transformer i8 switched an by one of these relay-switches and off by the other.
Two other relays, one of which forms a pulse-coufle with the step-by-step
selector, serve to reset the circuit components. The magnetization intensity
is stabilized by the following stable time parameters of the magnetic starter:
high mechanical controlling torque, anti-vibration mounting on a brick wall,
rigid construction, and the lowest possible mnoment of inertia of the starter
armature.

V.Yu.K.
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Use of the staining method of examining loess soils. Dokl. AN BSSR 5

no.3:122-124 Mr 161,

1. Institut geologicheskikh nauk AN BSSR. Predstavleno akddemikom

AN BSSR K.I. Lukashevym.
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SHIMANOVICH, S.L.

Distribution of titanium in the cover cediments -of the Whits Rus-
sian Polasya, Jokl, AN BSSR. 8 no.121807-809 D '64. (MIRA 1834)

1. Laboratoriya geokhimicheskikh problem AN BSSR. : it
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BORNDACHEV, I.P., ¥andidat tekhnichaskikh nauk: GARBUZOV, Z.Ye., intghenar:
redaktor; GOROKHOV, B.N. laureat Stalinskoy premii, inzhener:;
KOSTIN, M.I., inzhener: POPOV, N.I., inshener; PRUSSAK, B.H.,
inzhener; SHIMAMOVICH, S.V., inshener; PETERS, Ye.R., kandidat
tekhnichedkfkh nauk, rotaonzent KRIMERMAN M.N., inzhener,
redaktor; MODEL', B.I. tekhnicheskiy redaktor.

[Machines for constructing irrigation systems] Mashiny dlia

sooruzheniia orositel'nykh sistem. Pod red. Z.B.Garbusova.

Moskva, Gos.nauchno-tekhn.izd-vo mashinostroitel'noi 1it-ry,

1951. 236 p. (MLBA 9:1)
(Irrigation)
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SHIMRNOVICH, SV
RKOSTIN, M.I.; SHIMANOVICH, §.V,; VERZHITSKIY, A.K., inzhener, retsensent;
BOYEO, T 1%}Renes, Ffedaktor; TIKHONOY, A.Ya,, tekhnicheskiy
redaktor.

[Excavating machinery; handbook] Exskavatory; spravochnik. Moskva,

Gos. nauchno-tekhn. isd-vo mashinostroit. i sudostroit. lit-ry, 1954.

k93 p. (NLBA 7:10)
(Excavating machinery)
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